HMV-II, a human malignant melanoma cell line, was compared with other cell lines (MDCK, Vero, and primary cultures of monkey kidney (PMK) cells for the isolation and quantification of influenza and parainfluenza viruses. HMV-II cells were superior to MDCK and LLC-MK2 cells in quantification of the influenza C virus and were used successfully in the isolation of the virus from clinical specimens. The HMV-ll cell line was also more sensitive for isolating parainfluenza viruses from clinical specimens than were Vero and PMK cells; there was, however, no significant difference in the quantification of the viruses among these cultures. As far as influenza A and B viruses were concerned, the HMV-ll cell line was significantly less sensitive than MDCK cells, and no virus was isolated from clinical specimens with HMV-ll cells. Thus, HMV-II cells are useful for the isolation of influenza C and parainfluenza viruses as an alternative to embryonated hen's eggs and PMK cells.
Recently, for the isolation of influenza A and B viruses, MDCK cells have been generally used instead of embryonated hen's eggs (3, 7, 19) . However, there has been no established cell line for the isolation of influenza C virus, although some cell cultures such as primary monkey kidney (PMK) (1, 8, 18) , primary chicken embryo kidney (16) , LLC-MK2 (12) , and MDCK (11) have been reported to be susceptible to the virus. For the isolation of parainfluenza viruses, PMK cells have been widely used because of their high sensitivity (2) , and some established cell lines such as Vero (5, 9, 15) or LLC-MK2 (3, 17) have been used for the cultivation of the viruses.
We previously reported that HMV-II cells, a human malignant melanoma cell line, were highly susceptible to the influenza C virus (13) . In the present study, our investigations have concerned the isolation of the viruses from clinical specimens obtained from children with acute respiratory infections, using HMV-II cells. We describe here the utility of HMV-II cells in the isolation of influenza C as well as of parainfluenza viruses, HMV-II cells being not only sensitive to the influenza C virus but also more 1989. Throat swabs were placed in tubes containing 3 ml of transport medium consisting of MEM with 0.5% gelatin, 0.2% bovine serum albumin, 500 U of penicillin, and 500 ,ug of streptomycin per ml. The collected specimens were kept for 1 to 4 days at 4°C and then transported twice a week to the Virus Center, Sendai National Hospital, for virus isolation.
Virus isolation. For virus isolation, the microplate method using 96-well microplate cultures (14) was employed. After centrifugation at 3,000 rpm (KS-5000P centrifuge with an RS-4 rotor; Kubota Manufactory, Tokyo, Japan) for 15 min, the supernatant of the specimens was inoculated directly into the two microplate cultures described below, and the remaining specimens were stored at -80°C for reisolation. The microplates containing Vero and MDCK cells were washed twice with phosphate-buffered saline without calcium and magnesium, and then 0.1 ml of the same MM as that described above for the titration was added to each well of the plates. The HMV-II plates were prepared by adding 0.1 ml of the cell suspension (10"/ml) in MM to each well of the plates just before the clinical specimens were inoculated. A throat swab specimen (0.1 ml) was then inoculated into each of three wells of the cultures. The inoculated plates were incubated at 33°C in a C02 incubator. On day 10, HAd tests with both chicken and guinea pig erythrocytes were performed.
Identification. Influenza A and B viruses were cytopathic effect or HAd positive in MDCK cells. Influenza C viruses were HAd positive with chicken erythrocytes in HMV-II cells but not with those of guinea pig, while parainfluenza viruses were HAd positive with guinea pig erythrocytes. Finally, the isolates were identified by means of a hemagglutination inhibition test (6) , using the following antisera: influenza A/Yamagatall20/86 (HlNi), A/Sichuan/ 2/87 (H3N2), and B/Victoria/2/87 received from the National Institute of Health of Japan; influenza C/JJ/50 prepared in Yamagata University; and parainfluenza types 1 to 3 purchased from Denka Co. (Tokyo, Japan). Reisolation of parainfluenza viruses from clinical specimens, using CPMK and HMV-ll cells. To compare the sensitivities of HMV-II and PMK cells for the parainfluenza viruses, 110 stored specimens which were positive in the test described above were inoculated simultaneously to both HMV-II and CPMK cells with and without trypsin (2 ,ug/ml) ( Table 3 ). All of the parainfluenza viruses were isolated more highly in HMV-II than in CPMK cells, although there was no difference in the CPMK isolation rate according to the presence or absence of trypsin in the MM.
DISCUSSION
In the present paper, we have reported for the first time the isolation of influenza C virus with an established cell line, HMV-II, from pediatric patients with acute respiratory infections throughout a year. Although the influenza C viruses were isolated with both HMV-II and MDCK cells, the viruses were recovered 100% with HMV-II cells but only 40% with MDCK cells. In addition, all of the viruses recovered with MDCK cells disappeared in the second MDCK passage.
It may be an important fact that influenza C virus was isolated from only 17 of 6,005 samples tested over a year, although the HMV-II cell line is as sensitive to the virus as embryonated hen's eggs are (12) . From seroepidemiological findings in Yamagata that most young children were seropositive to the virus (4), it may be concluded that the influenza C virus is prevalent in infants and young children. Therefore, the results of the study indicate the two possibilities that influenza C infections are usually inapparent and rarely included in the pediatric patients examined or that the specimens obtained from patients with influenza C infection are inadequate for virus isolation. It might be disadvantageous for the isolation of influenza C viruses that only throat swabs were used in this study and were kept at 4°C for 1 to 4 days before inoculation to the tissue cultures, although large numbers of influenza A (HlN1) and parainfluenza viruses were isolated from the same specimens. In summary, the studies described in this report indicate that the HMV-II cell line is useful for the isolation of influenza C as well as of parainfluenza viruses from clinical specimens.
